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Compound 3a:  

Color: Obtained as white solid; 

Mp: 234-236 
º
C; 

IR (KBr, νmaxcm
-1

): 3374, 2938, 2851, 1724, 1619 and 1471;  

1
H NMR (CD3OD, 600 MHz): δ 7.30 (1H, dt, J=1.2, 7.8 Hz), 7.14 (1H, d, J=7.2 Hz), 7.01 (1H, 

dt, J=0.6, 7.8 Hz), 6.85 (1H, d, J=7.8 Hz), 4.82 (2H, d, J=12 Hz), 4.43 (1H, d, J=2.4 Hz), 4.13 

(1H, d, J=11.4 Hz), 3.76 (1H, d, J=10.2 Hz), 3.41 (2H, m), 3.35 (1H, m), 3.18 (1H, dd, J=2.4, 

10.2 Hz), 3.03 (1H, dd, J=6.0, 9.0 Hz), 2.90 (1H, m), 2.53 (1H, m), 2.41 (1H, m), 2.26 (1H, t, 

J=12.6 Hz), 2.04 (1H, m), 2.02 (1H, m), 1.97 (3H, s), 1.82 (3H, m), 1.56 (1H, d, J=11.4 Hz), 

1.34 (1H, m), 1.28 (2H, m), 1.22 (3H, s), 0.69 (3H, s);  

13
C NMR (CD3OD, 150 MHz): δ 15.9 (-CH3), 23.6 (-CH3), 25.6 (-CH2), 26.3 (-CH2), 29.3 (-

CH2), 35.7 (-CH3), 38.6 (-CH2), 39.7 (-CH2), 40.4 (-CH), 40.5 (-C), 43.9 (-C), 56.4 (-CH), 57.0 (-

CH), 61.1 (-CH2), 65.3 (-CH2), 66.7 (-C), 73.3 (-CH), 75.4 (-CH2), 76.8 (-C), 81.4 (-CH), 108.6 

(-CH2), 111.0 (-CH), 123.9 (-CH), 126.9 (-CH), 127.0 (-C), 131.5 (-CH), 144.2 (-C), 148.7 (-C), 

179.1 (-C=O), 180.7 (-C=O);  

MS [ESI-MS, positive mode]: m/z 525 [M+H]
 +

, 547 [M+Na]
 +

;  

HRMS [ESI-MS, positive mode]: MF: C30H40N2O6; m/z 525.2943 [M+H]
 +

 [calcd. 525.2965]. 

 

Compound 3b:  

Color: Obtained as white solid; 

Mp: 231-233
 º
C;  

IR (KBr, νmaxcm
-1

):  3430, 2942, 2855, 1770, 1698 and 1625;  

1
H NMR (CD3OD, 600 MHz): δ 7.11 (1H, d, J=7.8 Hz), 6.98 (1H, s), 6.74 (1H, d, J=8.4 Hz), 

4.82 (2H, d, J=9 Hz), 4.42 (1H, d, J=1.8 Hz), 4.13 (1H, d, J=10.8 Hz), 3.76 (1H, d, J=10.2 Hz), 

3.41 (2H, m), 3.34 (1H, d, J=11.4 Hz), 3.19 (1H, dd, J=2.4, 10.2 Hz), 3.02 (1H, dd, J=6.0, 8.4 

Hz), 2.89 (1H, m), 2.53 (1H, m), 2.41 (1H, m), 2.27 (3H, s), 2.23 (1H, d, J=12.6 Hz), 2.00 (2H, 

m), 1.96 (3H, s), 1.81 (3H, m), 1.56 (1H, d, J=11.4 Hz), 1.31 (3H, m), 1.22 (3H, s), 0.69 ( 3H, s);   

13
C NMR (CD3OD, 150 MHz): δ 15.9 (-CH3), 21.3 (-CH3), 23.6 (-CH3), 25.6 (-CH2), 26.3 (-

CH2), 29.3 (-CH2), 35.7 (-CH3), 38.6 (-CH2), 39.7 (-CH2), 40.3 (-CH), 40.4 (-C), 43.9 (-C), 56.3 

(-CH), 57.0 (-CH), 61.2 (-CH2), 65.3 (-CH2), 66.7 (-C), 73.3 (-CH), 75.5 (-CH2), 76.9 (-C), 81.4 
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(-CH), 108.6 (-CH2), 110.8 (-CH), 127.1 (-C), 127.5 (-CH), 131.8 (-CH), 133.7 (-C), 141.7 (-C), 

148.7 (-C), 179.1 (-C=O), 180.7 (-C=O);  

MS [ESI-MS, positive mode]: m/z 539 [M+H]
 +

, 561 [M+Na]
 +

;  

HRMS [ESI-MS, positive mode]: MF: C31H42N2O6; m/z 539.3111 [M+H]
 +

 [calcd. 539.3121]. 

      

Compound 3c:  

Color: Obtained as white solid; 

Mp: 211-213
 º
C;  

IR (KBr, νmaxcm
-1

): 3402, 2940, 2851, 1757, 1720, 1620 and 1474;  

1
H NMR (CD3OD, 600 MHz): δ 7.31 (1H, dd, J=2.4, 7.8 Hz), 7.11 (1H, d, J=2.4 Hz), 6.84 (1H, 

d, J=7.8 Hz), 4.82 (2H, d, J=10.8 Hz), 4.61 (1H, s), 4.42 (1H, d, J=1.8 Hz), 4.13 (1H, d, J=11.4 

Hz), 3.82 (1H, d, J=10.2 Hz), 3.41 (2H, m), 3.35 (1H, m), 3.23 (1H, dd, J=1.8, 10.2 Hz), 3.00 

(1H, dd, J=6.0, 7.8 Hz), 2.88 (1H, m), 2.51 (1H, m), 2.41 (1H, m), 2.24 (1H, t, J=12.6 Hz), 2.03 

(1H, m), 1.98 (3H, s), 1.82 (3H, m), 1.56 (1H, d, J=11.4 Hz), 1.33 (1H, m), 1.27 (2H, m), 1.22 

(3H, s), 0.69 (3H, s);  

13
C NMR (CD3OD, 150 MHz): δ 15.9 (-CH3), 23.6 (-CH3), 25.6 (-CH2), 26.3 (-CH2), 29.3 (-

CH2), 35.7 (-CH3), 38.6 (-CH2), 39.7 (-CH2), 40.3 (-CH), 40.5 (-C), 43.9 (-C), 56.3 (-CH), 57.0 (-

CH), 61.2 (-CH2), 65.3 (-CH2), 66.9 (-C), 73.1 (-CH), 75.5 (-CH2), 76.7 (-C), 81.4 (-CH), 108.6 

(-CH2), 112.3 (-CH), 127.2 (-CH), 129.1 (-C), 129.3 (-C), 131.5 (-CH), 143.0 (-C), 148.7 (-C), 

178.7 (-C=O), 180.3 (-C=O);  

MS [ESI-MS, positive mode]: m/z 559 [M+H]
 +

, 581 [M+Na]
 +

; 583 [(M+2) +Na]
 +

  

HRMS [ESI-MS, positive mode]: MF: C30H39ClN2O6; m/z 559.2580 [M+H]
 +

 [calcd. 559.2575]. 

       

Compound 3d:  

Color: Obtained as white solid; 

Mp: 213-215
 º
C;  

IR (KBr, νmaxcm
-1

):  3412, 2940, 2855, 1722, 1614 and 1470;  

1
H NMR (CD3OD, 600 MHz): δ 7.65 (1H, dd, J=1.8, 8.4Hz), 7.41 (1H, d, J=1.8 Hz), 6.68 (1H, 

d, J=8.4 Hz), 4.82 (2H, d, J=9.0 Hz), 4.61 (2H, s), 4.41 (1H, d, J=2.4 Hz), 4.13 (1H, d, J=11.4 

Hz), 3.82 (1H, d, J=10.2 Hz), 3.38 (3H, m), 3.22 (1H, dd, J=1.8, 10.2 Hz), 2.99 (1H, m), 2.87 
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(1H, m), 2.51 (1H, m), 2.40 (1H, m), 2.23 (1H, t, J=12.6 Hz), 2.01 (1H, m), 1.98 (3H, s), 1.82 

(2H, m), 1.56 (1H, d, J=11.4 Hz), 1.29 (3H, m), 1.22 (3H, s), 0.69 (3H, s);  

13
C NMR (CD3OD, 150 MHz): δ 15.9 (-CH3), 23.6 (-CH3), 25.6 (-CH2), 26.3 (-CH2), 29.3 (-

CH2), 35.7 (-CH3), 38.6 (-CH2), 39.7 (-CH2), 40.3 (-CH), 40.5 (-C), 43.9 (-C), 56.3 (-CH), 57.0 (-

CH), 61.2 (-CH2), 65.3 (-CH2), 66.9 (-C), 73.1 (-CH), 75.5 (-CH2), 76.4 (-C), 81.4 (-CH), 85.8 (-

C), 108.6 (-CH2), 113.1 (-CH), 129.7 (-C), 135.8 (-CH), 140.4 (-CH), 144.1 (-C), 148.7 (-C), 

178.3 (-C=O), 180.3 (-C=O);  

MS [ESI-MS, positive mode]: m/z 651 [M+H]
 +

, 673 [M+Na]
 +

;  

HRMS [ESI-MS, positive mode]: MF: C30H39IN2O6; m/z 651.1926 [M+H]
 +

 [calcd. 651.1931].        

 

Compound 3e:  

Color: Obtained as white solid; 

Mp: 210-212
 º
C;  

IR (KBr, νmaxcm
-1

): 3400, 2941, 2852, 1762, 1715, 1634 and 1486;  

1
H NMR (DMSO-d6, 600 MHz): δ 10.63 (1H, s, -NH), 7.13 (1H, m), 6.82 (1H, dd, J=4.8, 8.4 

Hz), 6.72 (1H, dd, J=2.4, 8.4 Hz), 5.84 (1H, d, J=3.6 Hz, 14-OH), 5.08 (1H, d, J=4.8 Hz, 3-OH), 

4.75 (2H, d, J=10.2 Hz), 4.30 (1H, dd, J=2.4, 3.6 Hz), 4.13 (1H, m, 19-OH), 3.85 (1H, dd, J=2.4, 

10.8 Hz), 3.76 (1H, d, J=9.6 Hz), 3.31 (1H, t, J=8.4 Hz), 3.25 (2H, m), 3.03 (1H, dd, J=2.4, 10.2 

Hz), 2.85 (1H, dd, J=6, 8.4 Hz), 2.63 (1H, m), 2.37 (1H, m), 2.31 (1H, m), 2.13 (1H, t, J=12.6 

Hz), 1.90 (1H, dd, J=4.2, 12.6 Hz), 1.87 (3H, s), 1.84 (1H, m), 1.73 (1H, m), 1.66 (2H, m), 1.45 

(1H, d, J=10.8 Hz), 1.30 (1H, m), 1.15 (2H, m),  1.09 (3H, s), 0.60 (3H, s);  

13
C NMR (DMSO-d6, 150 MHz): δ 14.9 (-CH3), 23.1 (-CH3), 24.1 (-CH2), 24.4 (-CH2), 28.0 (-

CH2), 34.9 (-CH3), 36.8 (-CH2), 38.0 (-CH2), 38.5 (-CH), 38.8 (-C), 42.3 (-C), 54.3 (-CH), 54.8 (-

CH), 59.6 (-CH2), 62.8 (-CH2), 65.0 (-C), 70.9 (-CH), 73.5 (-CH2), 74.4 (-C), 78.6 (-CH),  107.3 

(-CH2), 110.5 (- CH, 3JC-F 7.5 Hz), 112.6 (-CH, 2JC-F 24 Hz), 116.5 (-CH, 2JC-F 22.5 Hz), 127.5 (-

C, 
3
JC-F 7.5 Hz), 139.2 (-C), 147.6 (-C), 157.8 (-C, 

1
JC-F 237 Hz), 176.6 (-C=O), 177.6 (-C=O);  

MS [ESI-MS, positive mode]: m/z 543 [M+H]
 +

, 565 [M+Na]
 +

;  

HRMS [ESI-MS, positive mode]: MF: C30H39FN2O6; m/z 543.2888 [M+H]
 +

 [calcd. 543.2870]. 

  

Compound 3f:  

Color: Obtained as white solid; 
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Mp: 224-226
 º
C;  

IR (KBr, νmaxcm
-1

): 3462, 2944, 2854, 1750, 1706, 1642 and 1491;  

1
H NMR (DMSO-d6, 600 MHz): δ 10.40 (1H, s, -NH), 6.84 (1H, dd, J=2.4, 8.4 Hz), 6.73 (1H, d, 

J=8.4 Hz), 6.57 (1H, d, J=3 Hz), 5.77 (1H, d, J=4.2 Hz, 14-OH), 5.08 (1H, d, J=4.8 Hz, 3-OH), 

4.75 (2H, d, J=10.8 Hz), 4.29 (1H, m), 4.13 (1H, dd, J=2.4, 7.8 Hz, 19-OH), 3.86 (1H, dd, J=2.4, 

10.8 Hz), 3.72 (1H, d, J=10.2 Hz), 3.66 (3H, s), 3.29 (1H, t, J=8.4 Hz), 3.26 (1H, dd, J=4.2, 10.2 

Hz), 3.22 (1H, m), 3.01 (1H, m), 2.85 (1H, dd, J=6, 8.4 Hz), 2.63 (1H, qn, J=6 Hz), 2.36 (1H, t, 

J=11.4 Hz), 2.31 (1H, d, J=12.6 Hz), 2.14 (1H, t, J=12.6 Hz), 1.90 (1H, m), 1.85 (4H, m), 1.73 

(1H, m), 1.66 (2H, m), 1.45 (1H, d, J=11.4 Hz), 1.29 (1H, m), 1.15 (2H, m), 1.09 (3H, s), 0.59 

(3H, s);  

13
C NMR (DMSO-d6, 150 MHz): δ 14.9 (-CH3), 23.1 (-CH3), 24.1 (-CH2), 24.5 (-CH2), 28.0 (-

CH2), 34.9 (-CH3), 36.8 (-CH2), 38.0 (-CH2), 38.5 (-CH), 38.8 (-C), 42.3 (-C), 54.4 (-CH), 54.8 (-

CH), 55.3 (-CH3), 59.7 (-CH2), 62.8 (-CH2), 64.9 (-C), 71.1 (-CH), 73.4 (-CH2), 74.6 (-C), 78.6 (-

CH),  107.4 (-CH2), 109.9 (-CH), 112.1 (-CH), 114.3 (-CH), 127.0 (-C), 136.1 (-C), 147.6 (-C), 

154.7 (-C), 176.5 (-C=O), 177.7 (-C=O);  

MS [ESI-MS, positive mode]: m/z 555 [M+H]
 +

, 577 [M+Na]
 +

;  

HRMS [ESI-MS, positive mode]: C31H42N2O7; m/z 577.2880 [M+Na]
 +

 [calcd. 577.2890]. 

 

Compound 3g:  

Color: Obtained as white solid; 

Mp: 209-211
 º
C;  

IR (KBr, νmaxcm
-1

): 3398, 2941, 2850, 1760, 1725, 1617 and 1472;  

1
H NMR (CD3OD, 600 MHz): δ 7.46 (1H, dd, J=2.4, 8.4 Hz), 7.24 (1H, d, J=1.8 Hz), 6.79 (1H, 

d, J=8.4 Hz), 4.82 (2H, d, J=10.2 Hz), 4.61 (1H, s), 4.42 (1H, m), 4.13 (1H, d, J=10.8 Hz), 3.82 

(1H, d, J=10.2 Hz), 3.41 (2H, m), 3.34 (1H, d, J=10.8 Hz), 3.23 (1H, dd, J=2.4, 10.2 Hz), 3.00 

(1H, m), 2.90 (1H, m) 2.51 (1H, m), 2.40 (1H, m), 2.24 (1H, m), 1.98 (3H, s), 1.96 (1H, m), 1.82 

(5H, m), 1.56 (1H, d, J=11.4 Hz), 1.33 (1H, m), 1.26 (2H, m), 1.22 (3H, s), 0.69 (3H, s);  

13
C NMR (CD3OD, 150 MHz): δ 15.9 (-CH3), 23.6 (-CH3), 25.6 (-CH2), 26.3 (-CH2), 29.3 (-

CH2), 35.7 (-CH3), 38.6 (-CH2), 39.7 (-CH2), 40.3 (-CH), 40.5 (-C), 43.9 (-C), 56.3 (-CH), 57.0 (-

CH), 61.2 (-CH2), 65.3 (-CH2), 66.9 (-C), 73.1 (-CH), 75.5 (-CH2), 76.6 (-C), 81.4 (-CH), 108.6 
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(-CH2), 112.7 (-CH), 116.3 (-C), 129.5 (-C), 130.0 (-CH), 134.4 (-CH), 143.5 (-C), 148.7 (-C), 

178.6 (-C=O), 180.3 (-C=O);  

MS [ESI-MS, positive mode]: m/z 603 [M+H]
 +

, 605 [(M+2) +H]
 +

, 625 [M+Na]
 +

, 627 [(M+2) 

+Na]
 +

;  

HRMS [ESI-MS, positive mode]: MF: C30H39BrN2O6; m/z 625.1905 [M+Na] + [calcd. 

625.1889]. 

 

Compound 3h:  

Color: Obtained as white solid; 

Mp: 182-184 ºC;  

IR (KBr, νmaxcm
-1

): 3411, 2938, 2856, 1768, 1709, 1611 and 1467;  

1
H NMR (DMSO-d6, 600 MHz): δ 7.36 (1H, m), 7.03 (3H, m), 5.77 (1H, d, J=3.6 Hz, 14-OH), 

5.09 (1H, bd, J=13.8 Hz, 3-OH), 4.75 (2H, m), 4.19 (1H, m), 4.13 (1H, bd, J=11.4 Hz, 19-OH), 

3.84 (1H, m), 3.65 (1H, d, J=10.2 Hz), 3.25 (2H, m), 3.13 (3H, s), 2.91 (1H, m), 2.87 (1H, dd, 

J=6, 8.4 Hz), 2.64 (1H, m), 2.35 (2H, m), 2.21 (1H, t, J=13.2 Hz), 1.89 (2H, m), 1.79 (3H, s), 

1.69 (2H, m), 1.47 (1H, d, J=11.4 Hz), 1.29 (3H, m), 1.16 (2H, m), 1.09 (3H, s), 0.59 (3H, s);  

13
C NMR (DMSO-d6, 150 MHz): δ 14.9 (-CH3), 23.1 (-CH3), 24.1 (-CH2), 24.5 (-CH2), 25.8 (-

CH3) 28.0 (-CH2), 34.8 (-CH3), 36.9 (-CH2), 38.0 (-CH2), 38.5 (-CH), 38.8 (-C), 42.3 (-C), 54.4 

(-CH), 54.8 (-CH), 59.7 (-CH2), 62.8 (-CH2), 64.8 (-C), 70.9 (-CH), 73.4 (-CH2), 74.1 (-C), 78.6 

(-CH),  107.3 (-CH2), 108.5 (-CH), 122.5 (-CH), 124.7 (-CH), 124.8 (-C), 130.0 (-CH), 144.3 (-

C), 147.6 (-C), 174.8 (-C=O), 177.7 (-C=O);  

MS [ESI-MS, positive mode]: MF:  m/z 539 [M+H]
 +

, 561 [M+Na]
 +

;  

HRMS [ESI-MS, positive mode]: MF: C31H42N2O6;   m/z 539.1119 [M+H]
 +

 [calcd. 539.3121]; 

561.2973 [M+Na]
 +

 [calcd. 561.2941]. 

 

Compound 3i:  

Color: Obtained as white solid; 

Mp: 220-222 
º
C; 

IR (KBr, νmaxcm
-1

): 3484, 3270, 2938, 1739 and 1705; 

1
H NMR (DMSO-d6, 600 MHz): δ 10.45 (1H, s, -NH), 6.88 (1H, s), 6.63 (1H, s), 5.75 (1H, d, 

J=3.0 Hz), 5.08 (1H, d, J=4.8 Hz), 4.75 (2H, d, J=11.4 Hz), 4.27 (1H, s), 4.14 (1H, d, J=5.4 Hz), 
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3.86 (1H, d, J=9.6 Hz), 3.68 (1H, d, J=9.6 Hz), 3.25 (3H, m), 3.01 (1H, d, J=9.0 Hz), 2.86 (1H, t, 

J=7.2 Hz), 2.64 (1H, t, J=5.4 Hz), 2.37 (1H, t, J=11.4 Hz), 2.31 (1H, d, J=12.6 Hz), 2.16 (3H, s), 

2.15 (3H, s), 2.12 (1H, m), 1.89 (2H, m), 1.83 (3H, s), 1.70 (3H, m), 1.45 (1H, d, J=11.4 Hz), 

1.30 (1H, m), 1.15 (2H, m),  1.09 (3H, s), 0.60 (3H, s); 

13
C NMR (DMSO-d6, 150 MHz): δ 15.0 (-CH3), 16.2 (-CH3), 20.7 (-CH3), 23.1 (-CH3), 24.1 (-

CH2), 24.5 (-CH2), 28.0 (-CH2), 34.9 (-CH3), 36.8 (-CH2), 38.0 (-CH2), 38.4 (-C), 38.8 (-CH), 

42.3 (-C), 54.4 (-CH), 54.8 (-CH), 59.7 (-CH2), 62.7 (-CH2), 64.7 (-C), 71.1 (-CH), 73.4 (-CH2), 

74.5 (-C), 78.6 (-CH),  107.3 (-CH2), 118.3 (-C), 123.0 (-CH), 125.4 (-C), 130.4 (-C), 131.6 (-

CH), 139.9 (-C), 147.6 (-C), 177.1 (-C=O), 177.7 (-C=O); 

 MS [ESI-MS, positive mode]: m/z 553 [M+H] +, 575 [M+Na] + 

HRMS [ESI-MS, positive mode]: MF: C32H44N2O6; m/z 553.3309 [M+H]
 +

 [calcd. 553.3278] 

 

Compound 3j:  

Color: Obtained as white solid; 

Mp: 248-250 ºC; 

IR (KBr, νmaxcm
-1

): 3362, 2970, 2850, 1736 and 1642; 

1
H NMR (DMSO-d6, 600 MHz): δ 11.13 (1H, s, -NH), 7.20 (1H, t, J=9.6 Hz), 6.99 (1H, dt, 

J=4.8, 7.8 Hz), 6.82 (1H, d, J=7.8 Hz), 5.83 (1H, d, J=3.6 Hz, 14-OH), 5.08 (1H, d, J=4.8 Hz, 3-

OH), 4.75 (2H, d, J=9.6 Hz), 4.29 (1H, s), 4.12 (1H, m, 19-OH), 3.86 (1H, d, J=10.8 Hz), 3.74 

(1H, d, J=10.2 Hz), 3.27 (2H, m), 3.16 (1H, d, J=4.8 Hz), 3.04 (1H, d, J=8.4 Hz), 2.86 (1H, dd, 

J=6.0, 8.4 Hz), 2.65 (1H, m), 2.36 (1H, t, J=11.4 Hz), 2.31 (1H, d, J=12.6 Hz), 2.13 (1H, t, 

J=12.6 Hz), 1.90 (1H, m), 1.85 (3H, s), 1.69 (3H, m), 1.46 (1H, d, J=10.8 Hz), 1.30 (1H, m), 

1.15 (3H, m),  1.09 (3H, s), 0.60 (3H, s); 

13
C NMR (DMSO-d6, 150 MHz): ): δ 15.0 (-CH3), 23.1 (-CH3), 24.1 (-CH2), 24.4 (-CH2), 28.0 

(-CH2), 34.8 (-CH3), 36.8 (-CH2), 38.0 (-CH2), 38.5 (-C), 38.8 (-CH), 42.3 (-C), 54.4 (-CH), 54.8 

(-CH), 59.5 (-CH2), 62.8 (-CH2), 65.0 (-C), 70.9 (-CH), 73.5 (-CH2), 74.5 (-C), 78.6 (-CH),  

107.3 (-CH2), 117.0 (- CH, 
2
JC-F=16.5 Hz), 121.6 (-CH),), 122.8 (-CH, 

3
JC-F=6.0 Hz), 128.5 (-C, 

3
JC-F=3.0 Hz), 130.0 (-C, 

2
JC-F=13.5 Hz), 145.9 (-C, 

1
JC-F=241.5 Hz ), 147.6 (-C), 176.5 (-C=O), 

177.5 (-C=O); 

MS [ESI-MS, positive mode]: m/z 543[M+H] +, 565[M+Na] +; 
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HRMS [ESI-MS, positive mode]: MF: C30H39FN2O6; m/z 543.2874 [M+H]
 +

 [calcd. 543.2870]; 

565.2694 [M+Na]
 +

 [calcd. 565.2690] 

 

Compound 3k:  

Color: Obtained as white solid; 

Mp: 232-234 
º
C; 

IR (KBr, νmaxcm
-1

): 3416, 2938, 2849, 1732 and 1452; 

1
H NMR (DMSO-d6, 600 MHz): δ 10.89 (1H, s, -NH), 7.48 (1H, dd, J=1.2, 7.2 Hz), 6.95 (2H, 

m), 5.85 (1H, d, J=4.2 Hz), 5.08 (1H, d, J=4.8 Hz), 4.75 (2H, d, J=10.2 Hz), 4.28 (1H, dd, J=2.4, 

3.6 Hz), 4.14 (1H, dd, J=3.0, 7.2 Hz), 3.86 (1H, dd, J=2.4, 11.4 Hz), 3.75 (1H, d, J=10.2 Hz), 

3.32 (1H, t, J=7.8 Hz), 3.24 (2H, m), 3.16 (1H, d, J=5.4 Hz) 3.00 (1H, dd, J=2.4, 9.6 Hz), 2.86 

(1H, dd, J=6.0, 8.4 Hz) 2.65 (1H, m), 2.34 (2H, m), 2.12 (1H, t, J=12.6 Hz), 1.91 (1H, m), 1.86 

(3H, s), 1.73 (1H, m), 1.66 (2H, m), 1.46 (1H, d, J=11.4 Hz), 1.31 (1H, dq, J=4.2, 13.2 Hz), 1.16 

(2H, m), 1.09 (3H, s), 0.60 (3H, s); 

13
C NMR (DMSO-d6, 150 MHz): δ 14.9 (-CH3), 23.1 (-CH3), 24.1 (-CH2), 24.4 (-CH2), 28.0 (-

CH2), 34.8 (-CH3), 36.8 (-CH2), 38.0 (-CH2), 38.4 (-CH), 38.8 (-C), 42.3 (-C), 54.3 (-CH), 54.8 (-

CH), 59.5 (-CH2), 62.7 (-CH2), 65.1 (-C), 70.9 (-CH), 73.4 (-CH2), 75.0 (-C), 78.6 (-CH), 101.9 

(-C), 107.3 (-CH2), 123.6 (-CH), 124.2 (-CH), 127.5 (-C), 132.9 (-CH), 142.1 (-C), 147.5 (-C), 

176.6 (-C=O), 177.4 (-C=O);  

MS [ESI-MS, positive mode]: m/z 603[M+H] +, 605[M+2+H] +, 625[M+Na] +, 627[M+2+Na] +; 

HRMS [ESI-MS, positive mode]: MF: C30H39BrN2O6; 625.1857 [M+Na]
 +

 [calcd. 625.1889] 

 

Compound 3l:  

Color: Obtained as white solid; 

Mp: 198-200 ºC; 

IR (KBr, νmaxcm
-1

): 3425, 2938, 2849, 1768, 1717 and 1460; 

1
H NMR (DMSO-d6, 600 MHz): δ 7.60 (2H, t, J=7.8 Hz), 7.51 (1H, t, J=7.2 Hz), 7.42 (2H, d, 

J=7.2 Hz), 7.31 (1H, m), 7.12 (2H, m), 6.64 (1H, d, J=7.8 Hz), 5.85 (1H, d, J=3.6 Hz), 5.06 (1H, 

d, J=4.8 Hz), 4.78 (1H, s), 4.76 (1H, s), 4.36 (1H, m), 4.13 (1H, dd, J=3.0, 7.8 Hz), 3.84 (1H, dd, 

J=2.4, 10.8 Hz), 3.79 (1H, d, J=9.6 Hz), 3.40 (1H, t, J=7.8 Hz), 3.22 (2H, m), 3.16 (1H, d, J=8.4 

Hz), 2.89 (1H, dd, J=6.0, 8.4 Hz), 2.71 (1H, qn, J=6.0 Hz), 2.40 (1H, t, J=10.8 Hz), 2.32 (1H, m), 
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2.12 (1H, t, J=12.6 Hz), 1.96 (3H, s), 1.90 (1H, dt, J=4.2, 12.6 Hz), 1.79 (1H, m), 1.72 (1H, m), 

1.61 (2H, m), 1.47 (1H, d, J=11.4 Hz), 1.30 (1H, dq, J=3.6, 13.2 Hz), 1.16 (1H, m), 1.12 (1H, m), 

1.01 (3H, s), 0.58 (3H, s); 

13
C NMR (DMSO-d6, 150 MHz): δ 14.9 (-CH3), 23.1 (-CH3), 24.1 (-CH2), 24.6 (-CH2), 27.9 (-

CH2), 34.8 (-CH3), 36.8 (-CH2), 38.0 (-CH2), 38.5 (-CH), 38.8 (-C), 42.3 (-C), 54.4 (-CH), 54.8 (-

CH), 59.8 (-CH2), 62.7 (-CH2), 65.3 (-C), 71.0 (-CH), 73.6 (-CH2), 74.2 (-C), 78.6 (-CH), 107.3 

(-CH2), 109.0 (-CH), 123.3 (-CH), 124.6 (-C), 125.3 (-CH), 127.2 (2×-CH), 128.6 (-CH), 129.8 

(2×-CH), 130.2 (-CH), 133.6 (-C), 144.2 (-C), 147.6 (-C), 174.5 (-C=O), 177.6 (-C=O);  

MS [ESI-MS, positive mode]: m/z 601 [M+H]
 +

; 

HRMS [ESI-MS, positive mode]: MF: C36H44N2O6; m/z 601.3298 [M+H] + [calcd. 601.3278]. 

  

Compound 4a:  

Color: Obtained as white solid; 

Mp: 180-182
 º
C;  

IR (KBr, νmaxcm
-1

): 3353, 2938, 2873, 1766, 1698, 1620 and 1472;  

1
H NMR (CD3OD, 600 MHz): δ 7.36 (1H, dd, J=1.2, 7.8Hz), 7.17 (2H, m), 6.98 (1H, d, J=7.8 

Hz), 4.81 (1H, t, J=8.4 Hz), 4.61 (1H, t, J=8.4 Hz), 4.52 (1H, s), 4.15 (1H, m) 3.99 (1H, d, 

J=10.8 Hz), 3.94 (1H, t, J=9 Hz), 3.61 (1H, s), 3.35 (2H, dd, J=3.0, 11.4 Hz), 3.25 (1H, d, J=10.8 

Hz), 2.86 (1H, m), 2.69 (1H, m), 2.22 (1H, m), 1.92 (1H, m), 1.71(9H, m), 1.26 (1H, m), 1.19 

(1H, m), 1.16 (1H, m), 1.14 (3H, s), 1.00 (2H, m), 0.45 (3H, s);  

13
C NMR (CD3OD, 150 MHz): δ 15.1 (-CH3), 20.8 (-CH2), 23.5 (-CH3), 25.7 (-CH2), 26.4 (-

CH2), 29.1 (-CH2), 29.7 (-CH2), 38.3 (-CH2), 39.4 (-CH2), 40.7 (-C), 43.8 (-C), 49.6 (-CH), 50.2 

(-CH2), 54.0 (-CH), 56.8 (-CH), 57.6 (-C), 65.0 (-CH2), 66.3 (-CH), 68.4 (-CH), 70.4 (-CH2), 

77.8 (-C), 80.9 (-CH), 107.3 (-CH2), 112.1 (-CH), 124.0 (-CH), 127.8 (-CH), 129.0 (-C), 131.4 (-

CH), 143.8 (-C), 148.2 (-C), 179.7 (-C=O), 183.9 (-C=O);  

MS [ESI-MS, positive mode]: m/z 551 [M+H]
 +

, 573 [M+Na]
 +

;  

HRMS [ESI-MS, positive mode]:  MF: C32H42N2O6; m/z 573.2940 [M+Na]
 +

 [calcd. 573 .2941]. 

 

Compound 4b:  

Color: Obtained as white solid; 

Mp: 181-183
 º
C;  
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IR (KBr, νmaxcm
-1

): 3376, 2937, 1769, 1694, 1624 and 1491;  

1
H NMR (CD3OD, 600 MHz): δ 7.18 (1H, dd, J=0.6, 8.4 Hz), 6.99 (1H, s), 6.87 (1H, d, J=7.8 

Hz), 4.80 (1H, dd, J=8.4, 9.0 Hz), 4.60 (1H, t, J=7.8 Hz), 4.53 (1H, s), 4.17 (1H, m), 3.99 (1H, d, 

J=11.4 Hz), 3.93 (1H, t, J=9.0 Hz), 3.61 (1H, s), 3.32 (2H, m), 3.25 (1H, d, J=11.4Hz), 2.88 (1H, 

m), 2.69 (1H, m), 2.37 (3H, s), 2.23 (1H, m), 1.92 (1H, m), 1.71 (10H, m), 1.26 (1H, m), 1.14 

(4H, m), 1.00 (2H, m), 0.45 (3H, s);  

13
C NMR (CD3OD, 150 MHz): δ 15.1 (-CH3), 20.8 (-CH2), 21.4 (-CH3), 23.5 (-CH3), 25.7 (-

CH2), 26.4 (-CH2), 29.1 (-CH2), 29.7 (-CH2), 38.3 (-CH2), 39.4 (-CH2), 40.7 (-C), 43.8 (-C), 49.7 

(-CH), 50.2 (-CH2), 54.0 (-CH), 56.9 (-CH), 57.8 (-C), 65.0 (-CH2), 66.2 (-CH), 68.4 (-CH), 70.4 

(-CH2), 77.9 (-C), 80.9 (-CH), 107.1 (-CH2), 111.9 (-CH), 128.4 (-CH), 129.1 (-C), 131.6 (-CH), 

133.8 (-C), 141.3 (-C), 148.3 (-C), 179.8 (-C=O), 183.8 (-C=O);  

MS [ESI-MS, positive mode]: m/z 565 [M+H]
 +

, 587 [M+Na]
 +

;  

HRMS [ESI-MS, positive mode]: MF: C33H44N2O6; m/z 565.3283 [M+H]
 +

 [calcd 565.3278], 

587.3094 [M+Na]
 +

 [calcd. 587.3097]. 

 

Compound 4c:  

Color: Obtained as white solid; 

Mp: 178-180
 º
C;  

IR (KBr, νmaxcm
-1

): 3346, 2940, 1773, 1699, 1619 and 1477;  

1
H NMR (CD3OD, 600 MHz): δ 7.39 (1H, dd, J=2.4, 8.4 Hz), 7.16 (1H, d, J=2.4 Hz), 6.97 (1H, 

d, J=8.4 Hz), 4.80 (1H, dd, J=8.4, 9 Hz), 4.61 (1H, t, J=8.4 Hz), 4.58 (1H, s), 4.17 (1H, dd, J=6.0, 

10.2 Hz), 3.99 (1H, d, J=10.8 Hz), 3.93 (1H, t, J=9 Hz), 3.63 (1H, s), 3.35 (1H, dd, J=3.6, 11.4 

Hz), 3.27 (2H, m), 2.82 (1H, m), 2.71 (1H, m), 2.25 (1H, m), 1.93 (1H, m), 1.76 (5H, m), 1.65 

(4H, m), 1.27 (1H, d, J=11.4 Hz), 1.20 (1H, dt, J=4.8, 12.6 Hz), 1.15 (4H, m), 1.00 (2H, m), 0.46 

(3H, s);  

13
C NMR (CD3OD, 150 MHz): δ 15.1 (-CH3), 20.9 (-CH2), 23.5 (-CH3), 25.7 (-CH2), 26.4 (-

CH2), 29.1 (-CH2), 29.6 (-CH2), 38.3 (-CH2), 39.4 (-CH2), 40.7 (-C), 43.8 (-C), 49.7 (-CH), 50.1 

(-CH2), 54.0 (-CH), 56.9 (-CH), 57.7 (-C), 65.0 (-CH2), 66.3 (-CH), 68.4 (-CH), 70.5 (-CH2), 

77.7 (-C), 80.9 (-CH), 106.9 (-CH2), 113.4 (-CH), 127.9 (-CH), 129.4 (-C), 131.1 (-C), 131.3 (-

CH), 142.6 (-C), 148.5 (-C), 179.6 (-C=O), 183.5 (-C=O);  
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MS [ESI-MS, positive mode]: m/z 585 [M+H]
 +

, 587 [(M+2) +H]
 +

 607 [M+Na]
 +

, 609 [(M+2) 

+Na]
 +

;  

HRMS [ESI-MS, positive mode]: MF: C32H41ClN2O6; m/z 607.2518 [M+Na]
 +

 [calcd. 

607.2551]. 

 

Compound 4d:  

Color: Obtained as white solid; 

Mp: 184-186
 º
C;  

IR (KBr, νmaxcm
-1

): 3406, 2938, 1766, 1703, 1613 and 1472;  

1
H NMR (CD3OD, 600 MHz): δ 7.72 (1H, dd, J=1.2, 8.4 Hz), 7.46 (1H, d, J=1.2 Hz), 6.81 (1H, 

d, J=8.4 Hz), 4.79 (1H, dd, J=7.8, 9 Hz), 4.60 (3H, m), 4.17 (1H, dd, J=5.4, 9.6 Hz), 3.99 (1H, d, 

J=11.4 Hz), 3.93 (1H, t, J=9 Hz), 3.66 (1H, s), 3.36 (1H, m), 3.27 (2H, m), 2.81 (1H, m), 2.70 

(1H, m), 2.25 (1H, m), 1.91 (1H, m), 1.73 (6H, m), 1.61 (2H, m), 1.26 (1H, d, J=10.8Hz), 1.20 

(1H, m), 1.14 (4H, m), 1.02 (2H, m), 0.46 (3H, s);  

13
C NMR (CD3OD, 150 MHz): δ 15.1 (-CH3), 21.0 (-CH2), 23.5 (-CH3), 25.7 (-CH2), 26.5 (-

CH2), 29.1 (-CH2), 29.6 (-CH2), 38.2 (-CH2), 39.4 (-CH2), 40.7 (-C), 43.8 (-C), 49.7 (-CH), 50.2 

(-CH2), 54.0 (-CH), 56.9 (-CH), 57.8 (-C), 65.0 (-CH2), 66.2 (-CH), 68.4 (-CH), 70.5 (-CH2), 

77.4 (-C), 80.9 (-CH), 85.7 (-C), 107.0 (-CH2), 114.2 (-CH), 131.8 (-C), 136.6 (-CH), 140.3 (-

CH),  143.6 (-C), 148.5 (-C), 179.6 (-C=O), 183.0 (-C=O);  

MS [ESI-MS, positive mode]: m/z 677 [M+H] +, 699 [M+Na] +;  

HRMS [ESI-MS, positive mode]: MF: C32H41IN2O6; m/z 677.2083 [M+H]
 +

 [calcd 677.2088]. 

 

Compound 4e:  

Color: Obtained as white solid; 

Mp: 179-181 ºC;  

IR (KBr, νmaxcm
-1

): 3374, 2938, 1767, 1700, 1630 and 1486;  

1
H NMR (CD3OD, 600 MHz): δ 7.13 (1H, dt, J=2.4, 9.0 Hz), 6.97 (2H, m), 4.81 (1H, dd, J=7.8, 

9.0 Hz), 4.61 (1H, t, J=7.8 Hz), 4.58 (1H, s), 4.15 (1H, dd, J=5.4, 9.6 Hz), 3.99 (1H, d, 

J=11.4Hz), 3.94 (1H, t, J=9Hz), 3.63 (1H, s), 3.35 (1H, dd, J=3.6, 11.4 Hz), 3.27 (2H, m), 2.83 

(1H, m), 2.72 (1H, m), 2.24 (1H, m), 1.93 (1H, m), 1.76 (3H, m), 1.71 (3H, m), 1.63 (1H, m), 

1.27 (1H, d, J=11.4 Hz), 1.19 (5H, m), 1.01 (2H, m), 0.46 (3H, s);  
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13
C NMR (CD3OD, 150 MHz): δ 15.1 (-CH3), 20.8 (-CH2), 23.5 (-CH3), 25.7 (-CH2), 26.4 (-

CH2), 29.1 (-CH2), 29.6 (-CH2), 38.3 (-CH2), 39.4 (-CH2), 40.7 (-C), 43.8 (-C), 49.7 (-CH), 50.0 

(-CH2), 54.0 (-CH), 56.8 (-CH), 57.6 (-C), 65.0 (-CH2), 66.4 (-CH), 68.4 (-CH), 70.4 (-CH2), 

78.1 (-C), 80.9 (-CH), 106.9 (-CH2), 113.0 (-CH, 
3
JC-F 7.5Hz), 115.2 (-CH, 

2
JC-F 25.5Hz  ), 117.7 

(-CH, 2
JC-F 24Hz ), 131.0 (-C, 3

JC-F 7.5Hz), 139.8 (-C), 148.4 (-C), 160.64 (-C, 1
JC-F 238.5Hz), 

179.6 (-C=O), 183.8 (-C=O);  

MS [ESI-MS, positive mode]: m/z 569 [M+H]
 +

, 591 [M+Na]
 +

;  

HRMS [ESI-MS, positive mode]: MF: C32H41FN2O6; m/z 569.3010 [M+H]
 +

 [calcd 569.3027], 

591.2856 [M+Na]
 +

 [calcd. 591.2846]. 

 

Compound 4f:  

Color: Obtained as white solid; 

Mp: 180-182
 º
C;  

IR (KBr, νmaxcm
-1

): 3347, 2938, 1767, 1695 and 1490;  

1
H NMR (DMSO-d6, 600 MHz): δ 10.69 (1H, s, -NH), 6.93 (1H, dd, J=2.4, 9.0 Hz), 6.87 (1H, d, 

J=8.4 Hz), 6.68 (1H, s), 6.60 (1H, d, J=2.4 Hz), 5.04 (1H, d, J=4.8 Hz), 4.62 (2H, m), 4.48 (1H, 

s), 4.06 (1H, m), 3.99 (1H, m), 3.84 (1H, t, J=8.4 Hz), 3.75 (3H, s), 3.72 (1H, d, J=9.6 Hz), 3.51 

(1H, s), 3.15 (3H, m), 2.69 (1H, m), 2.56 (1H, m), 2.15 (1H, m), 1.83 (1H, m), 1.58 (8H, m), 

1.46 (1H, m), 1.17 (2H, m), 1.10 (1H, m), 1.00 (3H, s), 0.90 (1H, dd, J=1.8, 12.6 Hz), 0.83 (1H, 

m), 0.36 (3H, s);  

13
C NMR (DMSO-d6, 150 MHz): δ 14.1 (-CH3), 18.9 (-CH2), 23.0 (-CH3), 24.3 (-CH2), 25.1 (-

CH2), 27.8 (-CH2), 28.1 (-CH2), 36.4 (-CH2), 37.8 (-CH2), 42.2 (-C), 47.5 (-CH), 48.3 (-CH2), 

51.7 (-CH), 54.8 (-CH), 55.4 (-C), 55.8 (-CH3, -C) 62.6 (-CH2), 64.5 (-CH), 66.4 (-CH), 68.6 (-

CH2), 76.1 (-C), 78.2 (-CH), 105.4 (-CH2), 111.3 (-CH), 112.4 (-CH), 114.9 (-CH),  128.8 (-C), 

135.4 (-C), 147.0 (-C), 155.3 (-C), 177.1 (-C=O), 181.5 (-C=O);  

MS [ESI-MS, positive mode]: m/z 581 [M+H]
 +

, 603 [M+Na]
 +

;  

HRMS [ESI-MS, positive mode]: MF: C33H44N2O7; m/z 603.2988 [M+Na]
 +

 [calcd. 603.3046]. 

 

Compound 4g:  

Color: Obtained as white solid; 

Mp: 182-184
 º
C;  
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IR (KBr, νmaxcm
-1

): 3352, 2941, 1775, 1698, 1617 and 1474;  

1
H NMR (CD3OD, 600 MHz): δ 7.53 (1H, dd, J=1.8Hz, 7.8Hz), 7.29 (1H, d, J=1.8Hz), 6.92 

(1H, d, J=7.8Hz), 4.80 (1H, m), 4.60 (2H, m), 4.17 (1H, m), 3.99 (1H, d, J=10.8Hz), 3.93 (1H, t, 

J=9Hz), 3.64 (1H, s), 3.35 (1H, m), 3.28 (2H, m), 2.82 (1H, m), 2.71 (1H, m), 2.25 (1H, m), 1.92 

(1H, m), 1.69 (9H, m), 1.26 (1H, d, J=11.4Hz), 1.17 (5H, m), 1.15 (3H, s), 1.14 (1H, m), 1.01 

(2H, m), 0.46 (3H, s);  

13
C NMR (CD3OD, 150 MHz): δ 15.1 (-CH3), 20.9 (-CH2), 23.5 (-CH3), 25.7 (-CH2), 26.5 (-

CH2), 29.1 (-CH2), 29.6 (-CH2), 38.3 (-CH2), 39.4 (-CH2), 40.7 (-C), 43.8 (-C), 49.7 (-CH), 50.1 

(-CH2), 54.0 (-CH), 56.9 (-CH), 57.8 (-C), 65.0 (-CH2), 66.2 (-CH), 68.4 (-CH), 70.5 (-CH2), 

77.7 (-C), 80.9 (-CH), 106.9 (-CH2), 113.8 (-CH), 116.4 (-C), 130.7 (-CH), 131.5 (-C), 134.3 (-

CH), 143.1 (-C), 148.5 (-C), 179.6 (-C=O), 183.3 (-C=O);  

MS [ESI-MS, positive mode]: m/z 629 [M+H]
 +

, 631 [(M+2) +H]
 +

, 651 [M+Na]
 +

, 653 [(M+2) 

+Na]
 +

;  

HRMS [ESI-MS, positive mode]: MF: C32H41BrN2O6; m/z 651.2007 [M+Na]
 +

 [calcd. 

651.2046]. 

  

Compound 4h:  

Color: Obtained as white solid; 

Mp: 208-210
 º
C;  

IR (KBr, νmaxcm
-1

): 3321, 2950, 2885, 1771, 1700, 1610 and 1469;  

1
H NMR (CD3OD, 600 MHz): δ 7.47 (1H, m), 7.25 (2H, m), 7.10 (1H, d, J=7.8 Hz), 4.82 (1H, 

dd, J=8.4, 9Hz), 4.61 (1H, t, J=7.8 Hz), 4.53 (1H, s), 4.17 (1H, dd, J=6.6, 9Hz), 3.97 (1H, d, 

J=11.4 Hz), 3.94 (1H, t, J=9 Hz), 3.69 (1H, s), 3.37 (1H, dd, J=4.2, 10.2 Hz), 3.32 (1H, m), 3.24 

(1H, d, J=11.4 Hz), 3.19 (3H, s), 2.83 (1H, m), 2.66 (1H, m), 2.19 (1H, m), 1.93 (1H, m), 1.71 

(7H, m), 1.57 (2H, m), 1.20 (1H, m), 1.15 (1H, m), 1.13 (1H, m), 1.12 (3H, s), 0.99 (1H, m), 

0.93 (1H, dd, J=2.4, 12.6 Hz), 0.43 (3H, s);  

13
C NMR (CD3OD, 150 MHz): δ 15.0 (-CH3), 21.1 (-CH2), 23.5 (-CH3), 25.6 (-CH2), 26.3 (-

CH2), 26.8 (-CH3), 29.0 (-CH2), 29.6 (-CH2), 38.1 (-CH2), 39.3 (-CH2), 40.8 (-C), 43.7 (-C), 49.8 

(-CH), 50.2 (-CH2), 53.9 (-CH), 56.9 (-CH), 58.0 (-C), 65.0 (-CH2), 66.1 (-CH), 68.5 (-CH), 70.5 

(-CH2), 77.2 (-C), 80.9 (-CH), 107.1 (-CH2), 110.9 (-CH), 124.5 (-CH), 127.4 (-CH), 128.7 (-C), 

131.5 (-CH), 145.6 (-C), 148.5 (-C), 179.6 (-C=O), 181.6 (-C=O);  
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MS [ESI-MS, positive mode]: m/z 565 [M+H]
 +

, 587 [M+Na]
 +

;  

HRMS [ESI-MS, positive mode]: MF: C33H44N2O6; m/z 565.3285 [M+H]
 +

 [calcd 565.3278], 

587.3078 [M+Na]
 +

 [calcd. 587.3097].  

 

Compound 4i:  

Color: Obtained as white solid; 

Mp: 196-198 
º
C; 

IR (KBr, νmaxcm
-1

): 3268, 2925, 1775, 1704 and 1602; 

1
H NMR (DMSO-d6, 600 MHz): δ 7.61 (2H, t, J=7.8 Hz), 7.51 (1H, t, J=7.8 Hz), 7.38(3H, m), 

7.27 (2H, m), 6.82 (1H, d, J=7.8 Hz), 6.16 (1H, s), 5.03 (1H, d, J=5.4 Hz), 4.70 (1H, t, J=8.4 Hz), 

4.62 (1H, t, J=7.8 Hz), 4.46 (1H, s), 4.07 (2H, m), 3.87 (1H, t, J=9.0 Hz), 3.73 (1H, dd, J=2.4, 

10.8 Hz), 3.48 (1H, s), 3.27 (1H, dd, J=3.0, 10.8 Hz), 3.17 (2H, m), 2.78 (1H, m), 2.64 (1H, m), 

2.14 (1H, m), 1.90 (1H, m), 1.64 (7H, m), 1.54 (2H, m), 1.23 (1H, m), 1.17 (1H, m), 1.10 (1H, 

m), 1.04 (1H, m), 1.00 (3H, s), 0.88 (1H, m), 0.41 (3H, s); 

13
C NMR (DMSO-d6, 150 MHz): δ 14.0 (-CH3), 19.1 (-CH2), 23.0 (-CH3), 24.3 (-CH2), 25.0 (-

CH2), 27.86 (-CH2), 27.87 (-CH2), 36.3 (-CH2), 37.8 (-CH2), 40.1 (-C), 42.3 (-C), 48.1 (-CH2), 

49.1 (-CH), 51.7 (-CH), 54.8 (-CH), 55.4 (-C), 62.6 (-CH2), 64.8 (-CH), 66.6 (-CH), 68.7 (-CH2), 

75.4 (-C), 78.2 (-CH), 105.7 (-CH2), 110.0 (-CH), 123.7 (-CH), 126.3 (-CH), 126.5 (3×-CH), 

126.8 (-C), 128.7 (-CH), 129.9 (-CH), 130.0 (-CH), 133.4 (-C), 143.3 (-C), 146.9 (-C), 177.1 (-

C=O), 179.1 (-C=O);  

MS [ESI-MS, positive mode]: m/z 627[M+H]
 +

, 649[M+Na]
 +

; 

HRMS [ESI-MS, positive mode]: MF: C38H46N2O6; m/z 627.3461 [M+H]
 +

 [calcd. 627.3434]; 

649.3256 [M+Na]
 +

 [calcd. 649.3254]. 

 

Compound 4j:  

Color: Obtained as white solid; 

Mp: 206-208 
º
C; 

IR (KBr, νmaxcm
-1

): 3299, 2937, 1767, 1686 and 1608; 

1
H NMR (CDCl3, 600 MHz): δ 7.29 (6H, m), 7.15 (2H, m), 6.84 (1H, d, J=7.8 Hz), 6.78 (1H, 

bs), 5.10 (1H, d, J=15.6 Hz), 4.83 (1H, t, J=9.0 Hz), 4.66 (1H, dt, J=15.6 Hz), 4.60 (1H, t, J=7.8 

Hz), 4.52 (1H, s), 4.18 (1H, bs), 4.07 (1H, d, J=11.4 Hz), 3.99 (1H, t, J=9.0 Hz), 3.46 (1H, s), 
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3.43 (1H, dd, J=4.2, 10.2 Hz),, 3.37 (1H, d, J=9.6 Hz), 3.21 (1H, m), 2.82 (2H, m), 2.59 (1H, bs), 

2.24 (1H, m), 1.91 (1H, m), 1.80 (2H, m), 1.73 (6H, m), 1.64 (2H, m), 1.22 (1H, m), 1.18 (3H, s), 

1.05 (3H, m), 0.88 (1H, m), 0.31 (3H, s); 

13
C NMR (CDCl3, 150 MHz): δ 14.4 (-CH3), 19.5 (-CH2), 22.5 (-CH3), 24.1 (-CH2), 25.3 (-

CH2), 28.1 (-CH2), 28.6 (-CH2), 36.9 (-CH2), 37.7 (-CH2), 39.2 (-C), 42.8 (-C), 44.2 (-CH2), 48.0 

(-CH), 48.9 (-CH2), 52.4 (-CH), 55.1 (-CH), 55.7 (-C), 64.0 (-CH2), 65.2 (-CH), 67.0 (-CH), 69.3 

(-CH2), 76.0 (-C), 80.4 (-CH), 106.5 (-CH2), 110.0 (-CH), 123.1 (-CH), 126.2 (-CH), 127.1 (-C), 

127.4 (2×-CH), 127.9 (-CH), 128.9 (2×-CH), 129.9 (-CH), 135.2 (-C), 143.0 (-C), 146.1 (-C), 

177.5 (-C=O), 180.5 (-C=O);  

MS [ESI-MS, positive mode]: m/z 641[M+H] +, 663[M+Na] +; 

HRMS [ESI-MS, positive mode]: MF: C39H48N2O6; m/z 641.3591 [M+H]
 +

 [calcd. 641.3591]. 

 

Compound 4k:  

Color: Obtained as white solid; 

Mp: 178-180 ºC; 

IR (KBr, νmaxcm
-1

): 3318, 2937, 1765, 1695 and 1479; 

1
H NMR (DMSO-d6, 600 MHz): δ 10.75 (1H, s, -NH), 7.20 (1H, m), 6.95 (1H, s), 6.74 (1H, s), 

6.71 (1H, s), 5.11 (1H, d, J=4.8 Hz), 4.63 (1H, t, J=8.4 Hz), 4.58 (1H, t, J=7.8 Hz), 4.46 (1H, s), 

4.14 (1H, dd, J=2.4, 7.8 Hz), 3.99 (1H, m), 3.83 (1H, t, J=8.4 Hz), 3.71 (1H, dd, J=2.4, 10.8 Hz), 

3.14 (3H, m), 2.66 (1H, m), 2.28 (3H, s), 2.18 (3H, s), 2.13 (1H, m), 1.80 (1H, m), 1.53 (9H, m), 

1.22 (1H, m), 1.11 (3H, m), 0.99 (3H, s), 0.85 (2H, m), 0.34 (3H, s); 

13
C NMR (DMSO-d6, 150 MHz): δ 14.3 (-CH3), 16.4 (-CH3), 19.2 (-CH2), 20.8 (-CH3), 23.1 (-

CH3), 24.4 (-CH2), 25.2 (-CH2), 27.9 (-CH2), 28.3 (-CH2), 36.5 (-CH2), 37.9 (-CH2), 40.0 (-C), 

42.4 (-C), 47.7 (-CH), 48.5 (-CH2), 51.8 (-CH), 54.9 (-CH), 55.7 (-C), 62.8 (-CH2), 64.6 (-CH), 

66.7 (-CH), 68.8 (-CH2), 76.1 (-C), 78.4 (-CH), 105.8 (-CH2), 119.9 (-C), 124.1 (-CH), 127.5 (-

C), 131.5 (-C), 131.6 (-CH), 138.4 (-C), 146.9 (-C), 177.5 (-C=O), 182.4 (-C=O);  

MS [ESI-MS, positive mode]: m/z 579[M+H]
 +

, 601[M+Na] 
+
; 

HRMS [ESI-MS, positive mode]: MF: C34H46N2O6; m/z 601.3210 [M+Na]
 +

 [calcd. 601.3254]. 

 

Compound 4l:  

Color: Obtained as white solid; 
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Mp: 179-181 
º
C; 

IR (KBr, νmaxcm
-1

): 3342, 2939, 1765, 1708 and 1643; 

1
H NMR (DMSO-d6, 600 MHz): δ 11.37 (1H, s, -NH), 7.27 (1H, m), 7.14 (1H, dt, J=4.8, 7.8 

Hz), 6.98 (1H, dd, J=0.6, 7.2 Hz), 6.39 (1H, s), 5.08 (1H, d, J=4.8 Hz), 4.65 (1H, t, J=8.4 Hz), 

4.62 (1H, t, J=7.8 Hz), 4.44 (1H, s), 4.07 (1H, dd, J=3.0, 7.8 Hz), 3.99 (1H, dd, J=6.0, 9.6 Hz), 

3.86 (1H, t, J= 8.4 Hz), 3.72 (1H, dd, J=2.4, 11.4 Hz), 3.45 (1H, s), 3.17 (3H, m), 2.62 (1H, m), 

2.57 (1H, m), 2.14 (1H, m), 1.82 (1H, m), 1.56 (9H, m), 1.14 (3H, m), 1.01 (3H, s), 0.88 (2H, m), 

0.37 (3H, s); 

13
C NMR (DMSO-d6, 150 MHz): δ 14.2 (-CH3), 19.0 (-CH2), 23.0 (-CH3), 24.2 (-CH2), 24.9 (-

CH2), 27.8 (-CH2), 27.9 (-CH2), 36.4 (-CH2), 37.7 (-CH2), 39.1 (-C), 42.2 (-C), 47.9 (-CH), 48.2 

(-CH2), 51.8 (-CH), 54.8 (-CH), 55.2 (-C), 62.6 (-CH2), 64.8 (-CH), 66.5 (-CH), 68.6 (-CH2), 

76.0 (-C), 78.2 (-CH), 105.5 (-CH2), 116.8 (-CH, 
2
JC-F=16.5Hz), 122.1 (-CH), 123.3 (-CH, 

3
JC-F= 

6 Hz), 129.3 (-C, 
2
JC-F=12 Hz), 130.7 (-C), 146.7 (-C), 146.8 (-C, 

1
JC-F=243 Hz), 177.0 (-C=O), 

181.7 (-C=O);  

MS [ESI-MS, positive mode]: m/z 569[M+H] +, 591[M+Na] +; 

HRMS [ESI-MS, positive mode]: MF: C32H41FN2O6; m/z 569.3053 [M+H]
 +

 [calcd. 569.3027]. 

 

Compound 4m:  

Color: Obtained as white solid; 

Mp: 170-172 ºC; 

IR (KBr, νmaxcm
-1

): 3382, 2938, 1767, 1708 and 1452; 

1
H NMR (DMSO-d6, 600 MHz): δ 11.12 (1H, s, -NH), 7.54 (1H, d, J=7.8 Hz), 7.13 (1H, d, 

J=7.2 Hz), 7.08 (1H, t, J=7.8 Hz), 6.37 (1H, s), 5.04 (1H, d, J=4.8 Hz), 4.66 (1H, t, J=8.4 Hz), 

4.61 (1H, t, J=7.8 Hz), 4.46 (1H, s), 4.07 (1H, dd, J=3.0, 7.2 Hz), 3.99 (1H, m), 3.86 (1H, t, J= 

8.4 Hz), 3.72 (1H, dd, J=3.0, 10.8 Hz), 3.49 (1H, s), 3.14 (3H, m), 2.62 (1H, m), 2.57 (1H, m), 

2.14 (1H, m), 1.82 (1H, m), 1.58 (9H, m), 1.15 (3H, m), 1.00 (3H, s), 0.88 (2H, m), 0.37 (3H, s); 

13
C NMR (DMSO-d6, 150 MHz): δ 14.2 (-CH3), 19.1 (-CH2), 23.0 (-CH3), 24.3 (-CH2), 24.9 (-

CH2), 27.8 (-CH2), 27.9 (-CH2), 36.3 (-CH2), 37.7 (-CH2), 40.0 (-C), 42.2 (-C), 48.09 (-CH), 48.1 

(-CH2), 51.8 (-CH), 54.8 (-CH), 55.3 (-C), 62.6 (-CH2), 64.7 (-CH), 66.5 (-CH), 68.7 (-CH2), 

76.4 (-C), 78.2 (-CH), 103.1 (-C), 105.6 (-CH2), 124.0 (-CH), 125.2 (-CH), 129.7 (-C), 132.7 (-

CH), 141.5 (-C), 146.8 (-C), 177.0 (-C=O), 181.7 (-C=O);  
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MS [ESI-MS, positive mode]: m/z 629 [M+H]
 +

, 631 [(M+2) +H]
 +

, 651 [M+Na]
 +

, 653 [(M+2) 

+Na]
 +

;   

HRMS [ESI-MS, positive mode]: MF: C32H41BrN2O6; m/z 629.2244 [M+H]
 +

 [calcd.629.2226]. 

 

Compound 4n:  

Color: Obtained as white solid; 

Mp: 168-170 
º
C; 

IR (KBr, νmaxcm
-1

): 3366, 2938, 1766, 1706 and 1446; 

1
H NMR (DMSO-d6, 600 MHz): δ 10.80 (1H, s, -NH), 7.70 (1H, d, J=7.8 Hz), 7.11 (1H, d, 

J=7.2 Hz), 6.93 (1H, t, J=7.8 Hz), 6.41 (1H, s), 5.03 (1H, d, J=5.4 Hz), 4.66 (1H, t, J=8.4 Hz), 

4.61 (1H, t, J=7.8 Hz), 4.46 (1H, s), 4.07 (1H, dd, J=2.4, 7.8 Hz), 3.99 (1H, dd, J=5.4, 10.2 Hz), 

3.86 (1H, t, J= 8.4 Hz), 3.72 (1H, dd, J=3.0, 10.8 Hz), 3.49 (1H, s), 3.14 (3H, m), 2.61 (1H, m), 

2.54 (1H, m), 2.14 (1H, m), 1.82 (1H, m), 1.54 (9H, m), 1.13 (3H, m), 1.00 (3H, s), 0.88 (2H, m), 

0.37 (3H, s); 

13
C NMR (DMSO-d6, 150 MHz): δ 14.2 (-CH3), 19.1 (-CH2), 23.0 (-CH3), 24.2 (-CH2), 24.9 (-

CH2), 27.8 (-CH2), 27.9 (-CH2), 36.3 (-CH2), 37.7 (-CH2), 40.0 (-C), 42.2 (-C), 48.1 (-CH2), 48.2 

(-CH), 51.8 (-CH), 54.8 (-CH), 55.3 (-C), 62.6 (-CH2), 64.7 (-CH), 66.5 (-CH), 68.6 (-CH2), 76.1 

(-C), 76.7 (-C), 78.2 (-CH), 105.6 (-CH2), 124.3 (-CH), 125.6 (-CH), 128.8 (-C), 138.7 (-CH), 

145.1 (-C), 146.8 (-C), 177.0 (-C=O), 181.8 (-C=O); 

MS [ESI-MS, positive mode]: m/z 677[M+H] +, 699[M+Na] +; 

HRMS [ESI-MS, positive mode]: MF: C32H41IN2O6; m/z 699.1918 [M+Na]
 +

 [calcd. 699.1907]. 

 

Compound 5a:  

Color: Obtained as white solid; 

Mp: 238-240 ºC; 

IR (KBr, νmaxcm
-1

): 3376, 2938, 2842, 1764 and 1703; 

1
H NMR (DMSO-d6, 600 MHz): δ 10.60 (1H, s, -NH), 7.25 (3H, m), 7.18 (3H, m), 7.14 (1H, d, 

J=7.8 Hz), 6.98 (1H, t, J=7.8 Hz), 6.82 (1H, d, J=7.2 Hz), 5.85 (1H, d, J=3.6 Hz), 5.08 (1H, d, 

J=4.8 Hz), 4.84 (1H, s), 4.70 (1H, s), 4.36 (1H, m), 4.12 (1H, dd, J=3.0, 7.8 Hz), 3.84 (1H, dd, 

J=2.4, 10.8 Hz), 3.76 (1H, d, J=10.2 Hz), 3.20 (4H, m), 3.12 (2H, m), 2.73 (1H, q, J=4.2 Hz), 
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2.54 (1H, m), 2.25 (3H, m), 1.82 (2H, m), 1.66 (3H, m), 1.34 (1H, m), 1.25 (1H, m), 1.06 (1H, 

m), 1.04 (3H, s), 1.00 (1H, m), 0.59 (3H, s);  

13
C NMR (DMSO-d6, 150 MHz): δ 15.0 (-CH3), 23.0 (-CH3), 24.0 (-CH2), 24.1 (-CH2), 28.0 (-

CH2), 36.9 (-CH2), 37.9 (-CH2), 38.7 (-CH), 38.8 (-C), 42.3 (-C), 52.4 (-CH2), 54.4 (-CH), 54.6 (-

CH), 56.2 (-CH2), 62.7 (-CH2), 65.0 (-C), 70.9 (-CH), 73.5 (-C), 73.7 (-CH2), 78.6 (-CH), 107.5 

(-CH2), 109.8 (-CH), 121.9 (-CH), 125.3 (-CH), 125.7 (-C), 126.8 (-CH), 127.6 (2×-CH), 128.1 

(2×-CH), 130.0 (-CH), 138.8 (-C), 143.0 (-C), 147.6 (-C), 177.2 (-C=O), 177.7 (-C=O); 

MS [ESI-MS, positive mode]: m/z 601 [M+H]
 +

, 623 [M+Na]
 +

; 

HRMS [ESI-MS, positive mode]: MF: C36H44N2O6; m/z 623.3118 [M+Na]
 +

 [calcd. 623.3097]. 

 

Compound 5b:  

Color: Obtained as white solid; 

Mp: 238-240 
º
C; 

IR (KBr, νmaxcm
-1

): 3388, 2941, 2849, 1763 and 1714;  

1
H NMR (DMSO-d6, 600 MHz): δ 10.50 (1H, s, -NH), 7.25 (2H, m), 7.19 (3H, m), 7.06 (1H, d, 

J=8.4 Hz), 6.95 (1H, s), 6.72 (1H, d, J=7.8 Hz), 5.86 (1H, d, J=3.6 Hz), 5.10 (1H, d, J=4.8 Hz), 

4.84 (1H, s), 4.70 (1H, s), 4.35 (1H, m), 4.14 (1H, dd, J=3.0, 7.8 Hz), 3.84 (1H, dd, J=2.4, 10.8 

Hz), 3.76 (1H, d, J=9.6 Hz), 3.17 (5H, m), 3.12 (2H, m), 2.72 (1H, q, J=4.2 Hz), 2.24 (3H, m), 

2.21 (3H, s), 1.82 (2H, m), 1.66 (3H, m), 1.32 (1H, m), 1.25 (1H, dq, J=3.6, 12.6 Hz), 1.06 (1H, 

m), 1.03 (3H, s), 0.99 (1H, m), 0.58 (3H, s); 

13
C NMR (DMSO-d6, 150 MHz): δ 15.1 (-CH3), 21.0 (-CH3), 23.0 (-CH3),  24.0 (-CH2), 24.1 (-

CH2), 28.1 (-CH2), 37.0 (-CH2), 38.0 (-CH2), 38.8 (-CH), 38.9 (-C), 42.4 (-C), 52.5 (-CH2), 54.5 

(-CH), 54.7 (-CH), 56.3 (-CH2), 62.8 (-CH2), 65.1 (-C), 71.0 (-CH), 73.6 (-C), 73.9 (-CH2), 78.7 

(-CH), 107.5 (-CH2), 109.6 (-CH), 125.8 (-C), 125.9 (-CH), 126.9 (-CH), 127.7 (2×-CH), 128.2 

(2×-CH), 130.4 (-C), 130.7 (-CH), 139.0 (-C), 140.6 (-C), 147.7 (-C), 177.3 (-C=O), 177.8 (-

C=O); 

MS [ESI-MS, positive mode]: m/z 615[M+H]
 +

, 637[M+Na]
 +

; 

HRMS [ESI-MS, positive mode]: MF: C37H46N2O6; m/z 637.3235 [M+Na]
 + 

[calcd. 637.3254]. 

 

Compound 5c:  

Color: Obtained as white solid; 
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Mp: 227-229 
º
C; 

IR (KBr, νmaxcm
-1

): 3386, 2942, 2849, 1763 and 1720; 

1
H NMR (DMSO-d6, 600 MHz): δ 10.76 (1H, s, -NH), 7.34 (1H, m), 7.26 (2H, t, J=7.2 Hz), 

7.19 (3H, m), 7.07 (1H, d, J=2.4 Hz), 6.84 (1H, d, J= 8.4 Hz), 5.93 (1H, d, J=3.6 Hz), 5.08 (1H, 

d, J=4.8 Hz), 4.85 (1H, s), 4.71 (1H, s), 4.36 (1H, m), 4.12 (1H, dd, J=2.4, 7.8 Hz), 3.84 (2H, m), 

3.18 (6H, m), 2.73 (1H, q, J=4.2 Hz), 2.53 (1H, m), 2.24 (3H, m), 1.81 (2H, m), 1.66 (3H, m), 

1.33 (1H, m), 1.25 (1H, dq, J=3.6, 13.2 Hz), 1.06 (1H, m), 1.03 (3H, s), 0.98 (1H, m), 0.58 (3H, 

s); 

13
C NMR (DMSO-d6, 150 MHz): δ 15.0 (-CH3), 23.0 (-CH3),  23.8 (-CH2), 24.1 (-CH2), 28.0 (-

CH2), 36.9 (-CH2), 37.9 (-CH2), 38.8 (-CH), 38.9 (-C), 42.3 (-C), 52.4 (-CH2), 54.3 (-CH), 54.6 (-

CH), 56.2 (-CH2), 62.8 (-CH2), 65.4 (-C), 70.8 (-CH), 73.6 (-C), 73.7 (-CH2), 78.6 (-CH), 107.5 

(-CH2), 111.4 (-CH), 125.1 (-CH), 125.9 (-C), 126.9 (-CH), 127.6 (2×-CH), 127.8 (-C), 128.2 

(2×-CH), 130.0 (-CH), 138.6 (-C), 142.0 (-C), 147.6 (-C), 176.9 (-C=O), 177.6 (-C=O); 

MS [ESI-MS, positive mode]: m/z 635[M+H]
 +

, 637[M+2+H]
 +

, 657[M+Na]
 +

, 659[M+2+Na]
 +

 

HRMS [ESI-MS, positive mode]: MF: C36H43ClN2O6; m/z 657.2732 [M+Na] + [calcd. 

657.2707]. 

 

Compound 5d:  

Color: Obtained as white solid; 

Mp: 206-208 ºC; 

IR (KBr, νmaxcm
-1

): 3385, 2938, 2848, 1720 and 1613; 

1
H NMR (DMSO-d6, 600 MHz): δ 10.73 (1H, s, -NH), 7.61 (1H, dd, J=1.2, 7.8 Hz), 7.37 (1H, 

s), 7.26 (2H, t, J=7.8 Hz), 7.19 (3H, m), 6.68 (1H, d, J=7.8 Hz), 5.91 (1H, d, J=3.6 Hz), 5.07 (1H, 

d, J=4.8 Hz), 4.85 (1H, s), 4.71 (1H, s), 4.34 (1H, m), 4.12 (1H, m), 3.83 (2H, m), 3.19 (7H, m), 

2.72 (1H, dd, J=3.6, 8.4 Hz), 2.24 (3H, m), 1.82 (2H, m), 1.66 (3H, m), 1.33 (1H, m), 1.25 (1H, 

m), 1.06 (1H, m), 1.04 (3H, s), 0.98 (1H, m), 0.58 (3H, s); 

13
C NMR (DMSO-d6, 150 MHz): δ 15.0 (-CH3), 23.0 (-CH3),  23.9 (-CH2), 24.1 (-CH2), 28.0 (-

CH2), 36.9 (-CH2), 37.9 (-CH2), 38.8 (-CH), 38.9 (-C), 42.3 (-C), 52.5 (-CH2), 54.3 (-CH), 54.6 (-

CH), 56.2 (-CH2), 62.7 (-CH2), 65.4 (-C), 70.8 (-CH), 73.4 (-C), 73.7 (-CH2), 78.6 (-CH), 84.8 (-

C), 107.5 (-CH2), 112.3 (-CH), 126.9 (-CH), 127.6 (2×-CH), 128.2 (2×-CH), 128.3 (-C), 133.5 (-

CH), 138.5 (-C), 138.6 (-CH), 142.8 (-C), 147.6 (-C), 176.5 (-C=O), 177.6 (-C=O); 
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MS [ESI-MS, positive mode]: m/z 727[M+H]
 +

, 749[M+Na]
 +

; 

HRMS [ESI-MS, positive mode]: MF: C36H43IN2O6; m/z 727.2252 [M+H]
 +

 [calcd. 727.2244]; 

749.2064 [M+Na]
 +

 [calcd. 749.2064].  

 

Compound 5e:  

Color: Obtained as white solid; 

Mp: 226-228 
º
C; 

IR (KBr, νmaxcm
-1

): 3368, 2933, 2857, 1786 and 1704; 

1
H NMR (DMSO-d6, 600 MHz): δ 10.66 (1H, s, -NH), 7.25 (2H, t, J=7.2 Hz), 7.19 (3H, m), 

7.12 (1H, dt, J=3.0, 9.0 Hz), 6.88 (1H, dd, J=2.4, 8.4 Hz), 6.83 (1H, q, J=4.2 Hz), 5.93 (1H, d, 

J=3.0 Hz), 5.09 (1H, d, J=4.8 Hz), 4.84 (1H, s), 4.70 (1H, s), 4.37 (1H, m), 4.14 (1H, dd, J=2.4, 

7.2 Hz), 3.83 (2H, m), 3.18 (7H, m), 2.73 (1H, m), 2.24 (3H, m), 1.80 (2H, m), 1.66 (3H, m), 

1.33 (1H, d, J=10.8 Hz), 1.25 (1H, m), 1.07 (1H, m), 1.03 (3H, s), 0.98 (1H, m), 0.58 (3H, s); 

13
C NMR (DMSO-d6, 150 MHz): δ 15.1 (-CH3), 23.0 (-CH3),  23.9 (-CH2), 24.1 (-CH2), 28.1 (-

CH2), 36.9 (-CH2), 38.0 (-CH2), 38.8 (-CH), 38.9 (-C), 42.3 (-C), 52.5 (-CH2), 54.4 (-CH), 54.7 (-

CH), 56.2 (-CH2), 62.8 (-CH2), 65.4 (-C), 70.9 (-CH), 73.7 (-C), 73.8 (-CH2), 78.7 (-CH), 107.5 

(-CH2), 110.9 (-CH, 
3
JC-F=7.5 Hz), 112.8 (-CH, 

2
JC-F=20.5 Hz), 116.7 (-CH, 

2
JC-F=24 Hz), 127.0 

(CH), 127.6 (-C, 
3
JC-F=7.5 Hz), 127.7 (2×-CH), 128.2 (2×-CH), 138.7 (-C), 139.3 (-C), 147.6 (-

C), 157.8 (-C, 
1
JC-F=237 Hz),  177.2 (-C=O), 177.7 (-C=O); 

MS [ESI-MS, positive mode]: m/z 619[M+H] +, 641[M+Na] +; 

HRMS [ESI-MS, positive mode]: MF: C36H43FN2O6; m/z 641.3024 [M+Na]
 +

 [calcd. 

641.3003]. 

 

Compound 5f:  

Color: Obtained as white solid; 

Mp: 218-220 
º
C; 

IR (KBr, νmaxcm
-1

): 3383, 2938, 2844, 1762 and 1711; 

1
H NMR (DMSO-d6, 600 MHz): δ 10.45 (1H, s, -NH), 7.25 (2H, t, J=7.8 Hz), 7.19 (3H, m), 

6.85 (1H, dd, J=2.4, 8.4 Hz), 6.76 (1H, s), 6.74 (1H, t, J=3.6 Hz), 5.87 (1H, d, J=3.6 Hz), 5.10 

(1H, d, J=4.8 Hz), 4.83 (1H, s), 4.70 (1H, s), 4.36 (1H, m), 4.14 (1H, dd, J=2.4, 7.8 Hz), 3.84 

(1H, dd, J=2.4, 10.8 Hz), 3.78 (1H, d, J=10.2 Hz), 3.66 (3H, s), 3.35 (1H, m), 3.19 (6H, m), 2.72 
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(1H, q, J=4.2 Hz), 2.24 (3H, m), 1.81 (2H, m), 1.66 (3H, m), 1.32 (1H, m), 1.24 (1H, dq, J=3.6, 

12.6 Hz), 1.06 (1H, dd, J=2.4, 12.6 Hz), 1.03 (3H, s), 0.99 (1H, m), 0.58 (3H, s); 

13
C NMR (DMSO-d6, 150 MHz): δ 15.1 (-CH3), 23.0 (-CH3),  24.0 (-CH2), 24.1 (-CH2), 28.1 (-

CH2), 37.0 (-CH2), 38.0 (-CH2), 38.8 (-CH), 38.9 (-C), 42.3 (-C), 52.4 (-CH2), 54.4 (-CH), 54.7 (-

CH), 55.4 (-OMe), 56.3 (-CH2), 62.8 (-CH2), 65.2 (-C), 71.0 (-CH), 73.7 (-C), 74.1 (-CH2), 78.7 

(-CH), 107.6 (-CH2), 110.1 (-CH), 112.6 (-CH), 114.1 (-CH), 126.9 (CH), 127.2 (-C), 127.6 (2×-

CH), 128.2 (2×-CH), 136.2 (-C), 138.9 (-C), 147.6 (-C), 154.7 (-C),  177.1 (-C=O), 177.8 (-C=O); 

MS [ESI-MS, positive mode]: m/z 631[M+H]
 +

, 653[M+Na]
 +

; 

HRMS [ESI-MS, positive mode]: MF: C37H46N2O7; m/z 653.3237 [M+Na]
 +

 [calcd. 653.3203]. 

 

Compound 5g:  

Color: Obtained as white solid; 

Mp: 226-228 
º
C; 

IR (KBr, νmaxcm
-1

): 3391, 2939, 2851, 1722 and 1617; 

1
H NMR (DMSO-d6, 600 MHz): δ 10.78 (1H, s, -NH), 7.46 (1H, dd, J=1.8, 8.4 Hz) 7.25 (2H, 

m), 7.18 (4H, m), 6.80 (1H, d, J=8.4 Hz), 5.97 (1H, d, J=3.6 Hz), 5.13 (1H, d, J=4.8 Hz), 4.83 

(1H, s), 4.70 (1H, s), 4.35 (1H, m), 4.18 (1H, dd, J=2.4, 7.2 Hz), 3.83 (2H, m), 3.17 (7H, m), 

2.72 (1H, dd, J=3.6, 8.4 Hz), 2.22 (3H, m), 1.80 (2H, m), 1.66 (3H, m), 1.32 (1H, d, J=10.8 Hz), 

1.24 (1H, dq, J=3.6, 13.2 Hz), 1.06 (1H, m), 1.03 (3H, s), 0.97 (1H, m), 0.58 (3H, s); 

13
C NMR (DMSO-d6, 150 MHz): δ 15.2 (-CH3), 23.1 (-CH3),  24.0 (-CH2), 24.2 (-CH2), 28.1 (-

CH2), 37.0 (-CH2), 38.1 (-CH2), 38.9 (-CH), 39.0 (-C), 42.4 (-C), 52.6 (-CH2), 54.5 (-CH), 54.8 (-

CH), 56.4 (-CH2), 62.9 (-CH2), 65.6 (-C), 70.9 (-CH), 73.7 (-CH2), 73.9(-C),  78.8 (-CH), 107.8 

(-CH2), 112.1 (-CH), 113.8 (-C), 127.2 (-CH), 128.0 (2×-CH), 128.2 (-CH), 128.3 (-C), 128.4 

(2×-CH), 133.1 (-CH), 138.7 (-C), 142.5 (-C), 147.7 (-C), 177.1 (-C=O), 177.8 (-C=O); 

MS [ESI-MS, positive mode]: m/z 679[M+H] +, 681[M+2+H] +, 701[M+Na] +, 703[M+2+Na] +; 

HRMS [ESI-MS, positive mode]: MF: C36H43BrN2O6; m/z 701.2189 [M+Na]
 +

 [calcd. 

701.2202]. 

 

Compound 5h:  

Color: Obtained as white solid; 

Mp: 232-234 
º
C; 
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IR (KBr, νmaxcm
-1

): 3307, 2935, 1762, 1715 and 1478; 

1
H NMR (DMSO-d6, 600 MHz): δ 10.48 (1H, s, -NH), 7.25 (2H, m), 7.18 (3H, t, J=7.2 Hz), 

6.89 (1H, s), 6.79 (1H, s), 5.83 (1H, d, J=3.6 Hz), 5.07 (1H, d, J=4.2 Hz), 4.85 (1H, s), 4.70 (1H, 

s), 4.36 (1H, bs), 4.12 (1H, d, J=7.8 Hz), 3.84 (1H, d, J=10.8 Hz), 3.75 (1H, d, J=9.6 Hz), 3.16 

(6H, m), 2.73 (1H, q, J=4.2 Hz), 2.26 (3H, m), 2.18 (3H, s), 2.14 (3H, s), 2.07 (1H, s), 1.81 (2H, 

m), 1.66 (3H, m), 1.34 (1H, d, J=10.2 Hz), 1.25 (1H, m), 1.07 (1H, m), 1.04 (3H, s), 0.99 (1H, 

m), 0.59 (3H, s); 

13
C NMR (DMSO-d6, 150 MHz): δ 15.0 (-CH3), 16.2 (-CH3),  20.8 (-CH3), 23.0 (-CH3),  23.9 (-

CH2), 24.1 (-CH2), 28.0 (-CH2), 36.9 (-CH2), 37.9 (-CH2), 38.7 (-CH), 38.8 (-C), 42.3 (-C), 52.5 

(-CH2), 54.4 (-CH), 54.6 (-CH), 56.2 (-CH2), 62.8 (-CH2), 65.1 (-C), 71.0 (-CH), 73.6 (-C), 73.9 

(-CH2), 78.6 (-CH), 107.5 (-CH2), 118.7 (-C), 123.1 (-CH), 125.5 (-C), 126.8 (-CH), 127.6 (2×-

CH), 128.1 (2×-CH), 130.4 (-C), 131.8 (-CH), 138.9 (-C), 139.0 (-C), 147.6 (-C), 177.68 (-C=O), 

177.74 (-C=O); 

MS [ESI-MS, positive mode]: m/z 629[M+H]
 +

, 651[M+Na]
 +

; 

HRMS [ESI-MS, positive mode]: MF: C32H42N2O6; m/z 629.3598 [M+H] + [calcd. 629.3591]; 

651.3410 [M+Na]
 +

 [calcd. 651.3410]. 

 

Compound 5i:  

Color: Obtained as white solid; 

Mp: 249-251 ºC; 

IR (KBr, νmaxcm
-1

): 3275, 2940, 1785, 1725 and 1643; 

1
H NMR (DMSO-d6, 600 MHz): δ 11.13 (1H, s, -NH), 7.24 (2H, m), 7.19 (4H, dd, J=7.8, 14.4 

Hz), 7.02 (2H, m), 5.91 (1H, d, J=3.6 Hz), 5.08 (1H, d, J=4.2 Hz), 4.84 (1H, s), 4.71 (1H, s), 

4.37 (1H, s), 4.12 (1H, d, J=7.2 Hz), 3.83 (2H, dd, J=10.2, 25.8 Hz), 3.19 (6H, m), 2.75 (1H, dd, 

J=3, 7.8 Hz), 2.53 (1H, m), 2.26 (3H, m), 1.81 (2H, m), 1.66 (3H, m), 1.33 (1H, d, J=10.8 Hz), 

1.26 (1H, m), 1.07 (1H, m), 1.04 (3H, s), 1.00 (1H, m), 0.60 (3H, s); 

13
C NMR (DMSO-d6, 150 MHz): δ 15.0 (-CH3), 23.0 (-CH3),  23.8 (-CH2), 24.1 (-CH2), 28.0 (-

CH2), 36.9 (-CH2), 37.9 (-CH2), 38.7 (-CH), 38.9 (-C), 42.3 (-C), 52.4 (-CH2), 54.3 (-CH), 54.6 (-

CH), 56.1 (-CH2), 62.7 (-CH2), 65.3 (-C), 70.8 (-CH), 73.7 (-CH2), 73.8 (-C), 78.6 (-CH), 107.5 

(-CH2), 117.1 (-CH, 2
JC-F=16.5 Hz), 121.4 (-CH), 122.8 (-CH, 3

JC-F=4.5 Hz), 126.9 (-CH), 127.7 
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(2×-CH), 128.1 (2×-CH), 128.6 (-C, 
3
JC-F=3.0 Hz), 130.1 (-C, 

2
JC-F=12 Hz), 138.6 (-C), 146.1 (-

C, 
1
JC-F=241.5 Hz), 147.5 (-C), 177.2 (-C=O), 177.7 (-C=O); 

MS [ESI-MS, positive mode]: m/z 619[M+H]
 +

, 641[M+Na]
 +

; 

HRMS [ESI-MS, positive mode]: MF: C36H43FN2O6; m/z 619.3201 [M+H]
 +

 [calcd. 619.3183]. 

 

Compound 5j:  

Color: Obtained as white solid; 

Mp: 248-250 
º
C; 

IR (KBr, νmaxcm
-1

): 3555, 3380, 2933, 1744 and 1447; 

1
H NMR (DMSO-d6, 600 MHz): δ 10.88 (1H, s, -NH), 7.48 (1H, d, J=8.4 Hz), 7.24 (2H, t, 

J=7.8 Hz), 7.20 (1H, d, J=7.2 Hz), 7.17 (2H, d, J=7.8 Hz), 7.13 (1H, m), 6.96 (1H, t, J=7.8 Hz), 

5.93 (1H, d, J=3.6 Hz), 5.07 (1H, d, J=4.8 Hz), 4.84 (1H, s), 4.71 (1H, s), 4.36 (1H, m), 4.12 (1H, 

dd, J=2.4, 7.2 Hz), 3.84 (1H, m), 3.82 (1H, d, J=10.2 Hz), 3.24 (2H, m), 3.19 (2H, m), 3.13 (2H, 

m), 2.75 (1H, q, J=4.2 Hz), 2.52 (1H, m), 2.25 (3H, m), 1.83 (2H, m), 1.66 (3H, m), 1.35 (1H, d, 

J=10.8 Hz), 1.26 (1H, dq, J=3.6, 12.6 Hz), 1.08 (1H, dd, J=1.8, 13.2 Hz), 1.04 (3H, s), 1.01 (1H, 

m), 0.60 (3H, s); 

13
C NMR (DMSO-d6, 150 MHz): δ 15.0 (-CH3), 23.0 (-CH3),  23.9 (-CH2), 24.0 (-CH2), 28.0 (-

CH2), 36.8 (-CH2), 37.9 (-CH2), 38.7 (-CH), 38.9 (-C), 42.3 (-C), 52.5 (-CH2), 54.3 (-CH), 54.6 (-

CH), 56.1 (-CH2), 62.7 (-CH2), 65.5 (-C), 70.8 (-CH), 73.6 (-CH2), 74.4 (-C), 78.6 (-CH), 102.2 

(-C), 107.5 (-CH2), 123.6 (-CH), 124.4 (-CH), 126.9 (-CH), 127.6 (2×-CH), 127.7 (-C), 128.1 

(2×-CH), 132.9 (-CH), 138.5 (-C), 142.2 (-C), 147.5 (-C), 177.1 (-C=O), 177.7 (-C=O); 

MS [ESI-MS, positive mode]: m/z 679[M+H]
 +

, 681[M+2+H]
 +

, 701[M+Na]
 +

, 703[M+2+Na]
 +

; 

HRMS [ESI-MS, positive mode]: MF: C36H43BrN2O6; m/z 701.2224 [M+Na]
 +

 [calcd. 

701.2202]. 

 

Compound 5k:  

Color: Obtained as white solid; 

Mp: 196-198 
º
C; 

IR (KBr, νmaxcm
-1

): 3417, 2938, 1768, 1722 and 1604; 

1
H NMR (CDCl3, 600 MHz): δ 7.52 (3H, m), 7.42 (1H, m), 7.24 (2H, dd, J=1.2, 7.8 Hz), 7.21 

(3H, m), 7.19 (3H, d, J=7.8 Hz), 7.12 (1H, dt, J=0.6, 7.8 Hz), 6.66 (1H, d, J=7.8 Hz), 4.79 (2H, d, 
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J=1.2 Hz), 4.67 (1H, dd, J=1.2, 3.0 Hz), 4.13 (1H, d, J=11.4 Hz), 3.91 (1H, dd, J=1.2, 10.2 Hz), 

3.58 (1H, dd, J=3.0, 10.2 Hz), 3.53 (2H, m), 3.41 (1H, d, J=9.0 Hz), 3.38 (1H, m), 3.26 (1H, m), 

2.99 (1H, dd, J=4.8, 9.0 Hz), 2.88 (1H, m), 2.40 (1H, t, J=12.6 Hz), 2.33 (1H, m), 2.16 (1H, dd, 

J=1.8, 11.4 Hz), 1.98 (1H, m), 1.84 (1H, dt, J=4.8, 11.4 Hz), 1.75 (4H, m), 1.46 (1H, d, J=11.4 

Hz), 1.23 (2H, m), 1.18 (3H, s), 1.12 (3H, m), 0.61 (3H, s); 

13
C NMR (CDCl3, 150 MHz): δ 15.3 (-CH3), 22.7 (-CH3),  24.1 (-CH2), 24.6 (-CH2), 28.4 (-

CH2), 37.0 (-CH2), 38.3 (-CH2), 39.1 (-C), 40.6 (-CH), 42.9 (-C), 53.2 (-CH2), 54.8 (-CH), 55.4 (-

CH), 57.1 (-CH2), 64.2 (-CH2), 65.7 (-C), 72.6 (-CH), 73.0 (-CH2), 74.6 (-C), 80.8 (-CH), 108.0 

(-CH2), 109.4 (-CH), 123.9 (-CH), 124.7 (-C), 126.57 (-CH), 126.62 (-CH), 126.7 (-CH), 127.07 

(-CH), 127.12 (-CH), 128.2 (-CH), 128.3 (-CH), 128.6 (-CH), 128.7 (-CH), 129.8 (-CH), 129.9 (-

CH), 130.1 (-CH), 133.8 (-C), 138.5 (-C), 144.2 (-C), 147.0 (-C), 176.0 (-C=O), 177.1 (-C=O); 

MS [ESI-MS, positive mode]: m/z 677[M+H]
 +

, 699[M+Na]
 +

; 

HRMS [ESI-MS, positive mode]: MF: C42H48N2O6; m/z 677.3590 [M+H]
 +

 [calcd. 677.3591]. 

 

Compound 7:  

Color: Obtained as white solid; 

Mp: 228-230 
º
C; 

IR (KBr, νmaxcm
-1

): 3494, 3358, 2943, 1772 and 1701; 

1
H NMR (CDCl3, 600 MHz): δ 8.15 (1H, d, J= 7.8 Hz), 7.92 (1H, m), 7.88 (1H, d, J=6.6 Hz), 

7.74 (1H, t, J=7.8 Hz), 7.69 (2H, m),  4.85 (1H, s), 4.73 (1H, s), 4.48 (1H, bs), 4.23 (1H, d, 

J=10.8 Hz), 3.64 (1H, dd, J=1.8, 10.2 Hz), 3.56 (2H, m), 3.34 (1H, d, J=11.4 Hz), 3.15 (1H, m), 

3.11 (1H, m), 2.90 (1H, dd, J=3.6, 10.2 Hz), 2.43 (2H, m), 2.38 (1H, d, J=12 Hz),  2.26 (1H, m), 

2.14 (1H, m), 2.02 (1H, d, J=12 Hz), 1.98 (3H, s), 1.92 (3H, m), 1.81 (1H, m), 1.61 (1H, m), 

1.42 (1H, d, J=9.6 Hz), 1.34 (1H, m), 1.29 (1H, m), 1.27 (3H, s), 1.24 (1H, m), 0.69 (3H, s); 

13
C NMR (CDCl3, 150 MHz): 15.3 (-CH3), 22.7 (-CH3), 24.0 (-CH2), 24.9 (-CH2), 28.5 (-CH2), 

35.3 (-CH3), 37.0 (-CH2), 38.3 (-CH2), 39.1 (-C), 40.7 (-CH), 43.0 (-C), 54.8 (-CH), 55.5 (-CH), 

60.3 (-CH2), 64.3 (-CH2), 65.0 (-C), 72.0 (-CH), 72.7 (-CH2), 79.0 (-C), 80.9 (-CH), 108.0 (-CH2), 

121.0 (-CH), 123.6 (-CH), 125.8 (-CH), 128.2 (-CH), 129.2 (-CH), 130.4 (-C), 130.9 (-C), 132.7 

(-CH), 135.0 (-C), 142.6 (-C), 146.6 (-C), 177.4 (-C=O), 207.5 (-C=O);  

MS [ESI-MS, positive mode]: m/z 560[M+H] +, 582[M+Na] +; 
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HRMS [ESI-MS, positive mode]: MF: C31H41NO6; m/z 560.3025 [M+H]
 +

 [calcd. 560.3012]; 

582.2833 [M+Na]
 +

 [calcd. 582.2832].  

 

Compound 8:  

Color: Obtained as white solid; 

Mp: 231-233 
º
C; 

IR (KBr, νmaxcm
-1

): 3446, 2940, 1759, 1714 and 1443; 

1
H NMR (CDCl3, 600 MHz): δ 8.14 (1H, d, J= 7.8 Hz), 7.90 (2H, m), 7.78 (1H, d, J=7.2 Hz), 

7.74 (1H, dd, J=7.2, 7.8 Hz), 7.69 (1H, dd, J= 7.2, 8.4 Hz),  7.18 (5H, m), 4.80 (2H, d, J=10.8 

Hz), 4.53 (1H, bs), 4.21 (1H, d, J= 11.4 Hz), 3.63 (1H, m), 3.57 (1H, m), 3.48 (1H, t, J=7.8 Hz), 

3.31 (2H, m), 3.18 (1H, d, J= 13.8 Hz), 2.97 (2H, m), 2.84 (1H, dd, J= 3, 10.2 Hz), 2.80 (1H, bs),                                                    

2.49 (2H, t, J=13.6 Hz), 2.35 (1H, m), 2.18 (2H, m), 2.13 (1H, m), 1.90 (2H, m), 1.85 (1H, m), 

1.78 (1H, m), 1.51 (1H, d, J=10.8 Hz), 1.27 (1H, m), 1.23 (3H, s), 1.18 (2H, m), 0.69 (3H, s); 

 
13

C NMR (CDCl3, 150 MHz): 15.4 (-CH3), 22.6 (-CH3), 23.9 (-CH2), 24.5 (-CH2), 28.5 (-CH2), 

37.0 (-CH2), 38.2 (-CH2), 39.1 (-C), 40.4 (-CH), 42.9 (-C), 53.1 (-CH2), 54.7 (-CH), 55.3 (-CH), 

57.1 (-CH2), 64.3 (-CH2), 65.8 (-C), 72.0 (-CH), 73.1 (-CH2), 78.2 (-C), 80.8 (-CH), 108.0 (-CH2), 

121.4 (-CH), 123.5 (-CH), 125.8 (-CH), 126.9 (-CH), 127.9 (2×-CH), 128.1 (2×-CH), 128.2 (-

CH), 129.2 (-CH), 130.4 (-C), 130.9 (-C), 132.6 (-CH), 135.0 (-C), 138.8 (-C), 142.6 (-C), 146.9 

(-C), 177.4 (-C=O), 207.0 (-C=O);  

MS [ESI-MS, positive mode]: m/z 636[M+H] +, 658[M+Na] +; 

HRMS [ESI-MS, positive mode]: MF: C40H45NO6; m/z 636.3314 [M+H]
 +

 [calcd. 636.3325]. 

 

Compound 9:  

Color: Obtained as white solid; 

Mp: 210-212 ºC; 

IR (KBr, νmaxcm
-1

): 3293, 2932, 1772, 1725 and 1442; 

1
H NMR (CDCl3, 600 MHz): δ 8.20 (1H, d, J= 8.4 Hz), 7.97 (2H, m), 7.79 (1H, t, J= 7.8 Hz), 

7.74 (1H, t, J=7.8 Hz), 7.49 (1H, d, J=7.2 Hz), 6.21 (1H, s), 4.91 (1H, t, J=8.4 Hz), 4.64 (1H, t, 

J=7.8 Hz), 4.47 (1H, s), 4.19 (1H, t, J=7.8 Hz), 4.02 (1H, t, J=9.0 Hz), 3.99 (1H, d, J=11.4 Hz), 

3.64 (1H, dd, J=2.4, 11.4), 3.41 (1H, s), 3.39 (1H, m), 3.15 (1H, d, J=10.8 Hz), 2.65 (3H, m), 
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2.17 (1H, m), 1.90 (1H, m), 1.79 (2H, m), 1.73 (2H, m), 1.67 (4H, m), 1.60 (2H, m), 1.19 (1H, d, 

J=10.8 Hz), 1.15 (3H, s), 1.02 (2H, m), 0.97 (1H, m), 0.75 (1H, m), 0.21 (3H, s);          

13
C NMR (CDCl3, 150 MHz): 14.4 (-CH3), 19.7 (-CH2), 22.6 (-CH3), 24.0 (-CH2), 25.1 (-CH2), 

28.1 (-CH2), 28.6 (-CH2), 36.8 (-CH2), 37.7 (-CH2), 39.2 (-C), 42.8 (-C), 47.7 (-CH), 49.1 (-CH2), 

52.8 (-CH), 55.1 (-CH), 56.3 (-C), 64.0 (-CH2), 65.3 (-CH), 67.2 (-CH), 69.3 (-CH2), 79.2 (-C), 

80.4 (-CH), 106.6 (-CH2), 122.7 (-CH), 122.8 (-CH), 125.7 (-CH), 128.4 (-CH), 128.5 (-CH), 

130.7 (-C), 131.3 (-C), 132.7 (-CH), 137.1 (-C), 143.0 (-C), 146.3 (-C), 177.8 (-C=O), 209.7 (-

C=O);  

MS [ESI-MS, positive mode]: m/z 586[M+H]
 +

, 608[M+Na]
 +

; 

HRMS [ESI-MS, positive mode]: MF: C42H48N2O6; 586.3140 [M+H] + [calcd. 586.3169]. 

 

Abbreviation: 

MTT: 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide 

CHO: Chinese Hamster Ovarian carcinoma cell 

HepG2: Human hepatocellular carcinoma cell   

HeLa: Human leukemia cell 

A-431 : Human epidermoid carcinoma cell 

MCF-7: Human breast carcinoma cell 

MDCK:  Madin-Darby Canine Kidney carcinoma cell 

Caco-2: Human epithelial colorectal adenocarcinoma cell 
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